Mitochondrial-derived N-formyl peptides: novel links between trauma, vascular collapse and sepsis.
Sepsis is a major cause of mortality and morbidity in trauma patients despite aggressive treatment. Traumatic injury may trigger infective or non-infective systemic inflammatory response syndrome (SIRS) and sepsis. Sepsis and SIRS are accompanied by an inability to regulate the inflammatory response but the cause of this perturbation is still unknown. The major pathophysiological characteristic of sepsis is the vascular collapse (i.e., loss of control of vascular tone); however, at the cellular level the final mediator of extreme vasodilatation has yet to be identified. After trauma, cellular injury releases endogenous damage-associated molecular patterns (DAMPs) that activate the innate immune system. Mitochondrial DAMPs express at least two molecular signatures, N-formyl peptides and mitochondrial DNA that act on formyl peptide receptors (FPRs) and Toll-like receptor 9, respectively. N-Formyl peptides are potent immunocyte activators and, once released in the circulation, they induce modulation of vascular tone by cellular mechanisms that are not completely understood. We have observed that N-formyl peptides from bacterial (FMLP) and mitochondrial (FMIT) sources induce FPR-mediated vasodilatation in resistance arteries. Accordingly, we propose that tissue and cellular trauma induces the release of N-formyl peptides from mitochondria triggering inflammation and vascular collapse via activation of FPR and contributing to the development of sepsis. The proposed hypothesis provides clinically significant information linking trauma, mitochondrial N-formyl peptides and inflammation to vascular collapse and sepsis. If our hypothesis is true, it may lead to new strategies in the management of sepsis that can help clinicians effectively manage non-infectious and infectious inflammatory responses.